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(54) MICROCHEMICAL REACTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for efficiently 
and accurately introducing chemical materials on plural fine 
chemical reaction electrode dots for a short time by fine 
molecular synthetic and recognition method and to provide a 
method for efficiently performing reaction control and product 
detection. 

SOLUTION: A device composed of an optional electrode 
substrate circuit, a finely structured mechanical vibration 
membrane provided on the electrode and a thin film for 
supplying heat and many micropixel pots, each of which is 
provided with a nozzle to enable to sample a trace liquid at the 
lower part and is capable of controlling the chemical reaction, is 
constituted to form a microchemical reaction device system for 
simultaneously performing many chemical reactions for a short 

time by accurately introducing raw material solution or the like, on the surface of a required 
microreaction pot 1 3 in the microdot from an ink jet nozzle 1 1 to supply raw materials, solvent or the 
like necessary for the chemical reactions to each reaction pixel pot. As the mechanical vibration 
membrane, a PZE piezo thin membrane 14 is used and an efficient stirring structure is introduced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film which supplies the mechanical oscillation film and heat of the very small structure 
established on the electrode plated circuit of arbitration, and the electrode, And the nozzle which can sample a 
minute amount liquid is prepared in the lower part, and it sets to the device which consists of the micro pixel pot 
of a large number which can control a chemical reaction. A source material required for a chemical reaction, 
The micro chemical reaction device characterized by making it introduce on the minute reaction pot front face 
of which a raw-material solution etc. is correctly required by the micro dot, and performing many chemical 
reactions to coincidence from an ink jet nozzle in order to supply a solvent etc. to each reaction pixel pot. 
[Claim 2] The micro chemical reaction device characterized by the mechanical oscillation film of very small 
structure according to claim 1 consisting of piezo thin film constituents in said micro chemical reaction device. 
[Claim 3] The micro chemical reaction device characterized by analyzing change of a reactant from the 
absorption property by introducing light into sensing of the chemical reaction which occurs within a minute 
reaction pot according to claim 1 in said micro chemical reaction device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention guides the chemical with which plurality differs by the 
mechanical technique with respect to minute amount matter composition and detection equipment, and relates to 
the ingredient reactor which can detect a very small quantification study reaction on real time. 
[0002] 

[Description of the Prior Art] After composition of a chemical preparing two or more reaction starting material 
and required reaction reagents, or catalysts conventionally in the field of the chemical industry and carrying out 
mixed installation into one a reaction container or a reactor, it has been advanced by the approach of promoting 
a chemical reaction by heating, light, etc. By this approach, it is attached to one reactor and only one reaction 
can advance. And it is [ from ] easily difficult for advance of a reaction outside a reaction container control and 
to carry out monitoring. In order that that it is furthermore a chemosynthesis top problem may compound a 
target ingredient in a researches-and-developments phase, the purpose product is not necessarily obtained in the 
set-up reaction condition. Even if the synthetic path of the molecule designed especially on the desk is not 
trustworthy 100% and it actually tries composition, it is not the specified substance in many cases, and by the 
time it finally discerns conditions, the experiment of trial-and-error will be needed. In that case, the chemical 
which is a start raw material in large quantities by the time an optimization experiment is completed is 
consumed vainly, and the by-product unnecessary for coincidence is compounded in large quantities. The 
consumption of these useless resources which appears from a research composition process, and processing of a 
by-product pose a big problem from a viewpoint of the terrestrial environmental problem of these days. 
[0003] 

[Problem(s) to be Solved by the Invention] Then, this invention introduces the approach of introducing the 
different molecule composition approach and the different recognition approach of a minute amount from the 
former in view of above-mentioned un-arranging, and being different from the former as a supply means of 
starting material required for composition. 

[0004] That is, the technical problem of this invention is offering the approach of it being efficient and 
introducing a chemistry ingredient correctly for a short time, and providing it with the approach of performing 
efficiently control and product detection of those chemical reactions, on two or more very small chemical 
reaction electrode dots, by new minute amount molecule composition and the new recognizing method. 
[0005] 

[Means for Solving the Problem] The thin film which supplies the mechanical oscillation film and heat of the 
very small structure established on the electrode plated circuit of arbitration, and the electrode according to 
invention according to claim 1 , And the nozzle which can sample a minute amount liquid is prepared in the 
lower part, and it sets to the device which consists of the micro pixel pot of a large number which can control a 
chemical reaction. A source material required for a chemical reaction, In order to supply a solvent etc. to each 
reaction pixel pot, it is the configuration of the micro chemical reaction device characterized by making it 
introduce on the minute reaction pot front face of which a raw-material solution etc. is correctly required by the 
micro dot, and performing many chemical reactions to coincidence from an ink jet nozzle. 
[0006] According to this configuration, it is efficient, and the approach of introducing a chemistry ingredient 
correctly is offered for a short time, and it has for it the effectiveness that control and product detection of those 
chemical reactions can be made efficient. 
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[0007] According to invention according to claim 2, in said micro chemical reaction device, it is the 
configuration of the micro chemical reaction device characterized by the mechanical oscillation film of very 
small structure according to claim 1 consisting of piezo thin film constituents. According to this configuration, it 
has the effectiveness of requiring efficiently the chemical reaction which progresses within a minute reaction 
pot by advance. 

[0008] According to invention according to claim 3, in said micro chemical reaction device, it is the 
configuration of the micro chemical reaction device characterized by analyzing change of a reactant from the 
absorption property by introducing light into sensing of the chemical reaction which occurs within a minute 
reaction pot according to claim 1 . According to this configuration, it has the effectiveness that the control and 
product detection of a chemical reaction which progress within a minute reaction pot can be made efficient. 
[0009] 

[Embodiment of the Invention] Hereafter, the minimum gestalt for carrying out this invention is explained with 
reference to a drawing. 

[0010] The partial diagrammatic view which explains the structure of the sensor device of an operation gestalt 
to drawing 1 , and 2 and 3 is shown. The schematic drawing of the ink jet head which supplies the solution of 
the microchemistry matter, and a very small chemical reaction is shown in drawing 1 . The very small reaction 
pixel by which the head nozzle of which 10 jumps out of an ink jet head, and 1 1 makes an ink droplet jump out, 
and 12 were formed in the flight drop of a chemical reaction raw material solution, and 13 was formed on the 
substrate, the PZT thin film with which 14 was formed in the base part of a very small reaction pixel and a 
heating unit, and 15 are suction nozzles which sample a reaction solution at the time of the need, and are 
supplied to a minute amount sample analysis apparatus. An ink jet head is the method which attached the piezo 
piezoelectric device, if an electrical signal is sent to a piezoelectric device from a drive circuit, the liquid which 
deforms and is in the interior will be extruded by the deformation pressure, and a liquid will carry out the 
regurgitation of the piezoelectric device from a nozzle. 

[001 1] In this case, the solution of a chemical reaction raw material is made to breathe out as a micro dot 
solution from an ink jet nozzle, and the raw material solution or the raw material itself which was made to fly on 
the very small chemical reaction pixel pot by which patterning was carried out is made to reach correctly, and is 
made to fix as a drop. The raw material solution which can be supplied here is good anything, if it melts into the 
solvent used for a reaction. As for the raw material concentration in a solution, it is desirable in that case for the 
solution to be the viscosity within the condition which can be made to fly with an ink jet head. Energy required 
for a reaction is supplied at the heating heater which the raw material constituent and solvent which were mixed 
and were introduced on the reaction pot were mixed by homogeneity by the stirring effectiveness by operating 
the PZT diaphragm formed on the substrate on a required frequency, and was installed beside the diaphragm. 
Drawing 2 is drawing showing the configuration of the transparence substrate which makes each reaction pixel 
on a reaction chip substrate seal, and the sensor device which can carry out the monitor of the reaction process 
by light from on the, after making a predetermined reaction pixel introduce and fix a raw material solution. A 
reaction advance condition is observed by 20 expressing the photosensor device, irradiating the light of specific 
wavelength toward each reaction pixel, and carrying out absorption analysis of the reflected light in CCD. 
Especially, during a reaction, when the reactant which shows characteristic absorption to UV light or infrared 
light generates, it can observe in [ concentration / of the molecule with which an intermediate reaction condition 
answers light / generating ] half-quantum. 21 is covering which makes each reaction pot seal. After making a 
raw material molecule required for a reaction introduce into a reaction pixel pot by the ink jet nozzle, to each 
very small reaction pot top, this sticks covering correctly and is sealed. A reaction can be gone on by making the 
effect of external intercept by each pot during a pyrogenetic reaction. Thickness is constituted from about 100 
micrometers in 0.1mm by the quartz-glass substrate to which the coat of the covering was carried out with the 
Teflon thin film. 22 is covered with the thin film glass of transparence so that the interior can be seen from on 
adhesion covering attached on the micro reaction chip. Reaction sensing by light becomes possible from the 
aperture of this micro size. The reactant of a super-minute amount is extracted from the sampling nozzle 13 
shown in drawin g.! on real time at the time of reaction advance, it is sent to instrument for analysis more direct 
than a micro reaction chip and required, and component analysis is performed in an instant. For example, the 
sampled minute amount sample can be analyzed by HPLC, and can recognize the existence of the purpose 
product by the micro capillary tube TLC system. Drawing 3 expresses the whole microreaction device 
configuration as a mimetic diagram. 30 is the ink jet head with which only an initial complement can supply a 
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raw material to a reaction pot at accuracy, and raw material installation is possible for it, scanning the reaction 
pot 31 top of a large number constituted on the chip substrate at high speed. 32 is covering which can carry out 
sealing closure of the chip substrate top face which consists of reaction pots, and becomes the configuration that 
the aperture in which observation by the optical device is possible is installed in each reaction pot top accuracy 
as shown in drawing. 33 makes the light of specific wavelength introduce into a reaction pot from an 
observation port with the device which can carry out the monitor of the reaction, and observes an interaction 
with a reactant by the CCD sensor. 
[0012] 

[Effect of the Invention] According to this invention, by the different new minute amount molecule composition 
and the different new recognizing method from the conventional approach, the approach of introducing 
correctly a small amount of [ that it is efficient and ] chemistry ingredient for a short time can be offered on two 
or more very small chemical reaction electrode dots, and the approach of performing efficiently control and 
product detection of those chemical reactions can be offered. 
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* NOTICES * 

JPO and KCXPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing how to introduce a raw material required for the chemosynthesis 
by the ink jet method in this invention in a very small reaction pot. 

[Drawing 2] It is the mimetic diagram showing the device which performs a reaction within a very small 
chemical reaction pot in this invention, and controls the chemical reaction. 

[Drawing 3] It is the mimetic diagram which expresses the whole microchemistry reaction device configuration 
in this invention. 
[Description of Notations] 

10 Ink Jet Head 

1 1 Ink Jet Drop Flight Nozzle 

12 Flight Drop 

13 Very Small Chemical Reaction Pixel Pot 

14 Heating HETA and PZT Oscillating Thin Film 

15 Sample Ejection Nozzle 

20 Light Source and CCD Sensor 

2 1 Adhesion Covering 

22 Observation Port 

30 Ink Jet Head 

3 1 Very Small Reaction Pot 

32 Adhesion Covering 

33 Rhine Mold Light Source and CCD Sensor 
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ft«fto^ *j i. v y ; x;wi x &x*ii , <b > iriaaM^maw^ffi^T 
v m£&%.<?>mnifem*mw+&xub, cc> mfEjwftjLi^ h£fflv>-Cs #e«#$ 

ft/cm**^fl***D&U t*ft*4«t4Igt % (D) ffllB3l6W*fl!v»"Cv WtTSB fef ^ -fc 
0 0 0 8 

[0 0 0 8] 

- v i- i , air Hffittro tf jd* a - ? h <o ± * k sjw; s ft e * -t ,v * ? i- 1 . # 
fzvf-t n* v y u » «b ft * y x y ^ y x *. t , ##rt&& t * ffl , 

fttsftO'f ^ ? it*- j y j x>vu x n tti&-r *xfit , <b > iriamis!i«®i&B^«-ffl^T 
, mfiatiiSfcoii[M?iJ[*«i*i-*xfttv (o h#fflv»-c\ fliriam#$ 

iWE4:**()4:»IH-^*xei v (E) alTE^ V 7 J X)i>ii& *) flffESHKS ft?t 
ft-* *E»*f«S*ffl v»r v fm&Z ft * *J«»OJft3^¥*r*ff 9 x^ i 

*»j«K^fttf, ^et^t-> ^)^^<, «^*tfl-*JEfi6^Ai-**ife*«'0tL, -eftib 

u, (F) giriet**' -t ;v^-y h<o±^tcig^^ft^5fc^^ffl^^T, iBietr*- -t jv^y m: 

3fe*JSJH"**4Xet v (G) gtTEtV-fc.v*^ h^X^lcSiJt^ftTt-fc^^-^v^^* 
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(5) 3P 2000-229245 A5 2004.9.24 

v^/nm.®&%>^& & vt t *# ft tt*, 

y« 0 
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